
Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/) 1

Charcot-Marie-Tooth disease

Description 

Charcot-Marie-Tooth disease encompasses a group of disorders called hereditary 
sensory and motor neuropathies that damage the peripheral nerves. Peripheral nerves 
connect the brain and spinal cord to muscles and to sensory cells that detect sensations 
such as touch, pain, heat, and sound. Damage to the peripheral nerves that worsens 
over time can result in alteration or loss of sensation and wasting (atrophy) of muscles 
in the feet, legs, and hands.

Charcot-Marie-Tooth disease usually becomes apparent in adolescence or early 
adulthood, but onset may occur anytime from early childhood through late adulthood. 
Symptoms of Charcot-Marie-Tooth disease vary in severity and age of onset even 
among members of the same family. Some people never realize they have the disorder 
because their symptoms are so mild, but most have a moderate amount of physical 
disability. A small percentage of people experience severe weakness or other problems 
which, in very rare cases, can be life-threatening. In most affected individuals, however, 
Charcot-Marie-Tooth disease does not affect life expectancy.

Typically, the earliest symptoms of Charcot-Marie-Tooth disease result from muscle 
atrophy in the feet. Affected individuals may have foot abnormalities such as high 
arches (pes cavus), flat feet (pes planus), or curled toes (hammer toes). They often 
have difficulty flexing the foot or walking on the heel of the foot. These difficulties may 
cause a higher than normal step (steppage gait) and increase the risk of ankle injuries 
and tripping. As the disease worsens, muscles in the lower legs usually weaken, but leg 
and foot problems rarely require the use of a wheelchair.

Affected individuals may also develop weakness in the hands, causing difficulty with 
daily activities such as writing, fastening buttons, and turning doorknobs. People with 
Charcot-Marie-Tooth disease typically experience a decreased sensitivity to touch, heat, 
and cold in the feet and lower legs, but occasionally feel aching or burning sensations. 
In rare cases, affected individuals have loss of vision or gradual hearing loss that 
sometimes leads to deafness.

There are several types of Charcot-Marie-Tooth disease, which are differentiated by 
their effects on nerve cells and patterns of inheritance. Type 1 (CMT1) is characterized 
by abnormalities in myelin, the fatty substance that covers nerve cells, protecting them 
and helping to transmit nerve impulses. These abnormalities slow the transmission of 
nerve impulses and can affect the health of the nerve fiber. Type 2 (CMT2) is 
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characterized by abnormalities in the fiber, or axon, that extends from a nerve cell body to muscles 
or to sense organs. These abnormalities reduce the strength of the nerve impulse. 
People with CMT2 may develop amyotrophic lateral sclerosis (ALS), a condition 
characterized by progressive muscle weakness, a loss of muscle mass, and an inability 
to control movement.In forms of Charcot-Marie-Tooth disease classified as intermediate 
type, the nerve impulses are both slowed and reduced in strength, probably due to 
abnormalities in both myelin and axons. Type 4 (CMT4) is distinguished from the other 
types by its pattern of inheritance; it can affect either the axons or the myelin. Type X 
Charcot-Marie-Tooth disease (CMTX) is caused by mutations in genes on the X 
chromosome, one of the two sex chromosomes. Within the various types of Charcot-
Marie-Tooth disease, subtypes (such as CMT1A, CMT1B, CMT2A, CMT4A, and 
CMTX1) indicate different genetic causes.

Sometimes other, historical names are used to refer to particular forms of  Charcot-
Marie-Tooth disease. For example, Roussy-Levy syndrome is a form of CMT11 with the 
additional feature of rhythmic shaking (tremors).  Dejerine-Sottas syndrome is a term 
sometimes used to describe a severe, early childhood form of Charcot-Marie-Tooth 
disease; it is also sometimes called type 3 (CMT3). Depending on the specific gene that 
is altered, this severe, early-onset form of the disorder may also be classified as CMT1 
or CMT4. CMTX5 is also known as Rosenberg-Chutorian syndrome.

Frequency 

Charcot-Marie-Tooth disease is the most common inherited disorder that involves the 
peripheral nerves, affecting an estimated 150,000 people in the United States. It occurs 
in populations worldwide with a prevalence of about 1 in 3,300 individuals.

Causes 

Charcot-Marie-Tooth disease can be caused by mutations in many different genes. 
These genes provide instructions for making proteins that are involved in the function of 
peripheral nerves in the feet, legs, and hands. The gene mutations that cause Charcot-
Marie-Tooth disease affect the function of the proteins in ways that are not fully 
understood; however, they likely impair axons, which transmit nerve impulses, or affect 
the specialized cells that produce myelin. In most cases, longer nerves that transmit 
impulses to the appendages of the body are more likely to be affected. As a result, 
peripheral nerve cells slowly lose the ability to stimulate the muscles in the feet, legs, 
and eventually the hands, and to transmit sensory signals from these appendages to 
the brain. Different mutations within a single gene may cause signs and symptoms of 
differing severities or lead to different types of Charcot-Marie-Tooth disease.

Between 70 and 80 percent of individuals with CMT1 have mutations affecting the 
PMP22 gene. Most of these cases occur when there is an extra copy of the gene 
resulting from a small duplication of genetic material on chromosome 17. Another 10 to 
12 percent of individuals with CMT1 have mutations in the MPZ gene. MPZ gene 
mutations are also occasionally identified in people with other forms of the disorder. The 
most common cause of CMT2 is mutations in the MFN2 gene, which accounts for about 
20 percent of cases. Approximately 90 percent of people with CMTX have GJB1 gene 

https://medlineplus.gov/genetics/gene/pmp22/
https://medlineplus.gov/genetics/chromosome/17/
https://medlineplus.gov/genetics/gene/mpz/
https://medlineplus.gov/genetics/gene/mfn2/
https://medlineplus.gov/genetics/gene/gjb1/
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mutations. Mutations in dozens of other genes have been identified in smaller numbers of 
people with these and the other types. The list of genes associated with Charcot-Marie-
Tooth disease continues to grow as researchers study this disorder. 

Learn more about the genes and chromosome associated with Charcot-Marie-Tooth 
disease 
 
• ATP1A1 

• ATP7A 

• BSCL2 

• DCTN1 

• DNM2 

• DNMT1 

• DYNC1H1 

• GARS1 

• GJB1 

• HINT1 

• HSPB1 

• HSPB8 

• IGHMBP2 

• KIF1B 

• LMNA 

• MFN2 

• MPV17 

• MPZ 

• MT-ATP6 

• NAGLU 

• PMP22 

• PRPS1 

• SETX 

• SLC12A6 

• SPG11 

• SPTLC1 

• SURF1 

• TRPV4 

• VCP 

• chromosome 17 
 

https://medlineplus.gov/genetics/gene/atp1a1/
https://medlineplus.gov/genetics/gene/atp7a/
https://medlineplus.gov/genetics/gene/bscl2/
https://medlineplus.gov/genetics/gene/dctn1/
https://medlineplus.gov/genetics/gene/dnm2/
https://medlineplus.gov/genetics/gene/dnmt1/
https://medlineplus.gov/genetics/gene/dync1h1/
https://medlineplus.gov/genetics/gene/gars1/
https://medlineplus.gov/genetics/gene/gjb1/
https://medlineplus.gov/genetics/gene/hint1/
https://medlineplus.gov/genetics/gene/hspb1/
https://medlineplus.gov/genetics/gene/hspb8/
https://medlineplus.gov/genetics/gene/ighmbp2/
https://medlineplus.gov/genetics/gene/kif1b/
https://medlineplus.gov/genetics/gene/lmna/
https://medlineplus.gov/genetics/gene/mfn2/
https://medlineplus.gov/genetics/gene/mpv17/
https://medlineplus.gov/genetics/gene/mpz/
https://medlineplus.gov/genetics/gene/mt-atp6/
https://medlineplus.gov/genetics/gene/naglu/
https://medlineplus.gov/genetics/gene/pmp22/
https://medlineplus.gov/genetics/gene/prps1/
https://medlineplus.gov/genetics/gene/setx/
https://medlineplus.gov/genetics/gene/slc12a6/
https://medlineplus.gov/genetics/gene/spg11/
https://medlineplus.gov/genetics/gene/sptlc1/
https://medlineplus.gov/genetics/gene/surf1/
https://medlineplus.gov/genetics/gene/trpv4/
https://medlineplus.gov/genetics/gene/vcp/
https://medlineplus.gov/genetics/chromosome/17/
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Additional Information from NCBI Gene: 
 
• AARS1 

• ABHD12 

• AIFM1 

• ARHGEF10 

• BAG3 

• CNTNAP1 

• COA7 

• COX6A1 

• DCTN2 

• DHTKD1 

• DNAJB2 

• DRP2 

• EGR2 

• FGD4 

• FIG4 

• GDAP1 

• GNB4 

• HARS1 

• HK1 

• HSPB3 

• INF2 

• JPH1 

• KARS1 

• KIF5A 

• LITAF 

• LRSAM1 

• MARS1 

• MCM3AP 

• MED25 

• MME 

• MORC2 

• MTMR2 

• NDRG1 

• NEFH 

• NEFL 

https://www.ncbi.nlm.nih.gov/gene/16
https://www.ncbi.nlm.nih.gov/gene/26090
https://www.ncbi.nlm.nih.gov/gene/9131
https://www.ncbi.nlm.nih.gov/gene/9639
https://www.ncbi.nlm.nih.gov/gene/9531
https://www.ncbi.nlm.nih.gov/gene/8506
https://www.ncbi.nlm.nih.gov/gene/65260
https://www.ncbi.nlm.nih.gov/gene/1337
https://www.ncbi.nlm.nih.gov/gene/10540
https://www.ncbi.nlm.nih.gov/gene/55526
https://www.ncbi.nlm.nih.gov/gene/3300
https://www.ncbi.nlm.nih.gov/gene/1821
https://www.ncbi.nlm.nih.gov/gene/1959
https://www.ncbi.nlm.nih.gov/gene/121512
https://www.ncbi.nlm.nih.gov/gene/9896
https://www.ncbi.nlm.nih.gov/gene/54332
https://www.ncbi.nlm.nih.gov/gene/59345
https://www.ncbi.nlm.nih.gov/gene/3035
https://www.ncbi.nlm.nih.gov/gene/3098
https://www.ncbi.nlm.nih.gov/gene/8988
https://www.ncbi.nlm.nih.gov/gene/64423
https://www.ncbi.nlm.nih.gov/gene/56704
https://www.ncbi.nlm.nih.gov/gene/3735
https://www.ncbi.nlm.nih.gov/gene/3798
https://www.ncbi.nlm.nih.gov/gene/9516
https://www.ncbi.nlm.nih.gov/gene/90678
https://www.ncbi.nlm.nih.gov/gene/4141
https://www.ncbi.nlm.nih.gov/gene/8888
https://www.ncbi.nlm.nih.gov/gene/81857
https://www.ncbi.nlm.nih.gov/gene/4311
https://www.ncbi.nlm.nih.gov/gene/22880
https://www.ncbi.nlm.nih.gov/gene/8898
https://www.ncbi.nlm.nih.gov/gene/10397
https://www.ncbi.nlm.nih.gov/gene/4744
https://www.ncbi.nlm.nih.gov/gene/4747
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• PDK3 

• PLEKHG5 

• PRX 

• PTRH2 

• RAB7A 

• SBF1 

• SBF2 

• SCO2 

• SGPL1 

• SH3TC2 

• SIGMAR1 

• SLC25A46 

• TRIM2 

• WARS1 

• YARS1 

Inheritance 

The pattern of inheritance varies with the type of Charcot-Marie-Tooth disease. CMT1, 
most cases of CMT2, and most intermediate forms are inherited in an autosomal 
dominant pattern. This pattern of inheritance means that one copy of the altered gene in 
each cell is sufficient to cause the disorder. In most cases, an affected person has one 
affected parent. Each of the children of an affected parent has a 50 percent chance of 
inheriting the disorder.

CMT4, a few CMT2 subtypes, and some intermediate forms are inherited in an 
autosomal recessive pattern, which means both copies of the gene in each cell have 
mutations. Most often, the parents of an individual with an autosomal recessive 
condition each carry one copy of the mutated gene, but do not show signs and 
symptoms of the condition. Children of affected individuals are not affected unless the 
other parent also passes down a mutation in the same gene.

CMTX is inherited in an X-linked dominant pattern. A condition is considered X-linked if 
the mutated gene that causes the disorder is located on the X chromosome. The 
inheritance is dominant if one copy of the altered gene is sufficient to cause the 
condition. In most cases, affected males, who have the alteration on their only copy of 
the X chromosome, experience more severe symptoms of the disorder than affected 
females, who have the alteration on one of their two X chromosomes. A characteristic of 
X-linked inheritance is that fathers cannot pass X-linked traits to their sons. All 
daughters of affected men will have one altered X chromosome, but they may have only 
mild symptoms of the disorder.

Some cases of autosomal dominant or type X Charcot-Marie-Tooth disease result from 

https://www.ncbi.nlm.nih.gov/gene/5165
https://www.ncbi.nlm.nih.gov/gene/57449
https://www.ncbi.nlm.nih.gov/gene/57716
https://www.ncbi.nlm.nih.gov/gene/51651
https://www.ncbi.nlm.nih.gov/gene/7879
https://www.ncbi.nlm.nih.gov/gene/6305
https://www.ncbi.nlm.nih.gov/gene/81846
https://www.ncbi.nlm.nih.gov/gene/9997
https://www.ncbi.nlm.nih.gov/gene/8879
https://www.ncbi.nlm.nih.gov/gene/79628
https://www.ncbi.nlm.nih.gov/gene/10280
https://www.ncbi.nlm.nih.gov/gene/91137
https://www.ncbi.nlm.nih.gov/gene/23321
https://www.ncbi.nlm.nih.gov/gene/7453
https://www.ncbi.nlm.nih.gov/gene/8565
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a new mutation and occur in people with no history of the disorder in their family.

Other Names for This Condition 
 
• Charcot-Marie-Tooth hereditary neuropathy 

• Charcot-Marie-Tooth syndrome 

• CMT 

• Hereditary motor and sensory neuropathy 

• HMSN 

• Peroneal muscular atrophy 

• PMA 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Charcot-Marie-Tooth disease (https://www.ncbi.nlm.nih.g

ov/gtr/conditions/C0007959/) 
 

Genetic and Rare Diseases Information Center 
 
• Charcot-Marie-Tooth disease (https://rarediseases.info.nih.gov/diseases/6034/charc

ot-marie-tooth-disease) 
 

Patient Support and Advocacy Resources 
 
• Disease InfoSearch (https://www.diseaseinfosearch.org/) 

• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 
 

Research Studies from ClinicalTrials.gov 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/ct2/results?cond=%22Charcot-Marie-Toot

h+disease%22) 
 

Catalog of Genes and Diseases from OMIM 
 
• CHARCOT-MARIE-TOOTH DISEASE AND DEAFNESS (https://omim.org/entry/11

8300) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, AUTOSOMAL DOMINANT, TYPE 
2A2A (https://omim.org/entry/609260) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2A1 (https://omim.org/entry

https://www.ncbi.nlm.nih.gov/gtr/conditions/C0007959/
https://rarediseases.info.nih.gov/diseases/6034/charcot-marie-tooth-disease
https://www.diseaseinfosearch.org/
https://rarediseases.org/
https://clinicaltrials.gov/ct2/results?cond=%22Charcot-Marie-Tooth+disease%22
https://omim.org/entry/118300
https://omim.org/entry/609260
https://omim.org/entry/609260
https://omim.org/entry/118210
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/118210) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2B (https://omim.org/entry/
600882) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2B1 (https://omim.org/entry
/605588) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2B2 (https://omim.org/entry
/605589) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2D (https://omim.org/entry/
601472) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2E (https://omim.org/entry/
607684) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2F (https://omim.org/entry/
606595) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2I (https://omim.org/entry/6
07677) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2J (https://omim.org/entry/6
07736) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2K (https://omim.org/entry/
607831) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2L (https://omim.org/entry/
608673) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2N (https://omim.org/entry/
613287) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2O (https://omim.org/entry/
614228) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, TYPE 2P (https://omim.org/entry/
614436) 

• CHARCOT-MARIE-TOOTH DISEASE, AXONAL, WITH VOCAL CORD PARESIS, 
AUTOSOMAL RECESSIVE (https://omim.org/entry/607706) 

• CHARCOT-MARIE-TOOTH DISEASE, DEMYELINATING, TYPE 1A (https://omim.
org/entry/118220) 

• CHARCOT-MARIE-TOOTH DISEASE, DEMYELINATING, TYPE 1B (https://omim.
org/entry/118200) 

• CHARCOT-MARIE-TOOTH DISEASE, DEMYELINATING, TYPE 1C (https://omim.
org/entry/601098) 

• CHARCOT-MARIE-TOOTH DISEASE, DEMYELINATING, TYPE 1D (https://omim.
org/entry/607678) 

• CHARCOT-MARIE-TOOTH DISEASE, DEMYELINATING, TYPE 1F (https://omim.o
rg/entry/607734) 

• CHARCOT-MARIE-TOOTH DISEASE, DOMINANT INTERMEDIATE B (https://omi
m.org/entry/606482) 

https://omim.org/entry/600882
https://omim.org/entry/605588
https://omim.org/entry/605589
https://omim.org/entry/601472
https://omim.org/entry/607684
https://omim.org/entry/606595
https://omim.org/entry/607677
https://omim.org/entry/607736
https://omim.org/entry/607831
https://omim.org/entry/608673
https://omim.org/entry/613287
https://omim.org/entry/614228
https://omim.org/entry/614436
https://omim.org/entry/607706
https://omim.org/entry/607706
https://omim.org/entry/118220
https://omim.org/entry/118200
https://omim.org/entry/601098
https://omim.org/entry/607678
https://omim.org/entry/607734
https://omim.org/entry/606482
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• CHARCOT-MARIE-TOOTH DISEASE, DOMINANT INTERMEDIATE C (https://omi
m.org/entry/608323) 

• CHARCOT-MARIE-TOOTH DISEASE, DOMINANT INTERMEDIATE D (https://omi
m.org/entry/607791) 

• CHARCOT-MARIE-TOOTH DISEASE, DOMINANT INTERMEDIATE E (https://omi
m.org/entry/614455) 

• CHARCOT-MARIE-TOOTH DISEASE, GUADALAJARA NEURONAL TYPE (https://
omim.org/entry/118230) 

• CHARCOT-MARIE-TOOTH DISEASE, RECESSIVE INTERMEDIATE A (https://omi
m.org/entry/608340) 

• CHARCOT-MARIE-TOOTH DISEASE, TYPE 4A (https://omim.org/entry/214400) 

• CHARCOT-MARIE-TOOTH DISEASE, TYPE 4B1 (https://omim.org/entry/601382) 

• CHARCOT-MARIE-TOOTH DISEASE, TYPE 4B2 (https://omim.org/entry/604563) 

• CHARCOT-MARIE-TOOTH DISEASE, TYPE 4C (https://omim.org/entry/601596) 

• CHARCOT-MARIE-TOOTH DISEASE, TYPE 4D (https://omim.org/entry/601455) 

• CHARCOT-MARIE-TOOTH DISEASE, TYPE 4H (https://omim.org/entry/609311) 

• CHARCOT-MARIE-TOOTH DISEASE, TYPE 4J (https://omim.org/entry/611228) 

• CHARCOT-MARIE-TOOTH DISEASE, X-LINKED DOMINANT, 1 (https://omim.org/
entry/302800) 

• CHARCOT-MARIE-TOOTH DISEASE, X-LINKED RECESSIVE, 4, WITH OR 
WITHOUT CEREBELLAR ATAXIA (https://omim.org/entry/310490) 

• CHARCOT-MARIE-TOOTH DISEASE, X-LINKED RECESSIVE, 5 (https://omim.org
/entry/311070) 

• HEREDITARY MOTOR AND SENSORY NEUROPATHY V (https://omim.org/entry/
600361) 

• HEREDITARY MOTOR AND SENSORY NEUROPATHY, TYPE IIC (https://omim.o
rg/entry/606071) 

• HYPERTROPHIC NEUROPATHY OF DEJERINE-SOTTAS (https://omim.org/entry/
145900) 

• KERATODERMA, PALMOPLANTAR, WITH NAIL DYSTROPHY AND 
HEREDITARY MOTOR-SENSORY NEUROPATHY (https://omim.org/entry/148360) 

• NEUROPATHY, CONGENITAL HYPOMYELINATING, 1, AUTOSOMAL 
RECESSIVE (https://omim.org/entry/605253) 

• NEUROPATHY, HEREDITARY MOTOR AND SENSORY, RUSSE TYPE (https://o
mim.org/entry/605285) 

• NEUROPATHY, HEREDITARY MOTOR AND SENSORY, TYPE VIA, WITH OPTIC 
ATROPHY (https://omim.org/entry/601152) 

• NEUROPATHY, HEREDITARY MOTOR AND SENSORY, TYPE VIB, WITH OPTIC 
ATROPHY (https://omim.org/entry/616505) 

• NEUROPATHY, HEREDITARY MOTOR AND SENSORY, WITH DEAFNESS, 
MENTAL RETARDATION, AND ABSENT SENSORY LARGE MYELINATED 

https://omim.org/entry/608323
https://omim.org/entry/607791
https://omim.org/entry/614455
https://omim.org/entry/118230
https://omim.org/entry/608340
https://omim.org/entry/214400
https://omim.org/entry/601382
https://omim.org/entry/604563
https://omim.org/entry/601596
https://omim.org/entry/601455
https://omim.org/entry/609311
https://omim.org/entry/611228
https://omim.org/entry/302800
https://omim.org/entry/310490
https://omim.org/entry/310490
https://omim.org/entry/311070
https://omim.org/entry/600361
https://omim.org/entry/606071
https://omim.org/entry/145900
https://omim.org/entry/148360
https://omim.org/entry/148360
https://omim.org/entry/605253
https://omim.org/entry/605253
https://omim.org/entry/605285
https://omim.org/entry/601152
https://omim.org/entry/601152
https://omim.org/entry/616505
https://omim.org/entry/616505
https://omim.org/entry/214370
https://omim.org/entry/214370
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FIBERS (https://omim.org/entry/214370) 

• NEUROPATHY, HEREDITARY MOTOR AND SENSORY, WITH EXCESSIVE 
MYELIN FOLDING COMPLEX, AUTOSOMAL RECESSIVE (https://omim.org/entry/
256855) 

• ROUSSY-LEVY HEREDITARY AREFLEXIC DYSTASIA (https://omim.org/entry/180
800) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28Charcot-Marie-Tooth+Diseas

e%5BMAJR%5D%29+AND+%28Charcot-Marie-Tooth+disease%5BTI%5D%29+AN
D+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1440+days%22%5
Bdp%5D) 
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